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The  need  to  move  helicopters  from  their  landing  point  to  a  place  of  conceal¬ 
ment  or  more  appropriate  parking  spot,  was  first  stated  by  the  4th  Armored 
Division  in  Europe* 
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DESIGN 


The  In-house  Military  Characteristics  (MC's)  were  used  as  a  basic  guide  for 

the  design,  but  no  attempt  was  made  to  meet  the  terrain  requirements.  See 
Appendix. 


The  design  is  based  on  using  the  existing  standard  ground  handling  wheels. 

In  principal,  it  is  similar  to  the  "Robotow"  units  in  that  it  provides  power 
to  the  helicopter  wheels  through  capstans  directly  engaging  the  wheel  surface, 
his  wheel/capstan  engagement  occurs  through  the  normal  helicopter  lifting 
motion  of  the  ground  handling  wheel  system. 

In  addition  to  the  basic  guidelines  spelled  out  in  the  MC's,  it  was  considered 
that  provisions  should  be  made  to  increase  helicopter  skid  clearance,  and  to 
provide  a  variable  speed  capability  in  order  to  effect  smooth  maneuvering 
control. 

The  detail  design  and  fabrication  of  the  power  unit  portion  of  the  system 
was  accomplished  on  a  contract  with  the  AAI  Corporation,  Cockeysville ,  MD. 

The  power  unit  consists  of  a  six  horsepower  air-cooled  two-stroke  cycle 
engine,  driving  a  hydrostatic  transmission,  which  in  turn  drives  the  capstan 
through  limit  clutches,  and  a  series  of  chain  reductions.  Figure  1  shows 
the  basic  power  unit.  Figure  2  shows  the  basic  power  unit  and  the  control 
handles  mounted  on  the  helicopter.  Figure  1  shows  the  latest  unit,  while 
Figure  2  is  an  earlier  unit.  The  differences  are  due  to  a  series  of  engineer¬ 
ing  changes  made  during  initial  testing  to  alleviate  vibration  problems. 

During  operation  the  engines  are  run  at  a  fixed  speed  and  helicopter  move¬ 
ment  speed  and  direction  controlled  through  the  hydrostatic  transmissions. 

The  units  are  linked  together  by  a  flexible  push-pull  control  cable  so  that 
both  units  are  controlled  at  one  point.  The  cross  linking  between  units  is 
shown  in  Figure  3.  The  control  handle  is  a  proportional  unit  with  large 
handle  displacements  for  small  cable  movements  near  the  neutral  position, 
and  a  decreasing  ratio  of  handle  movement  to  cable  movement  toward  the  ex¬ 
tremes.  This,  in  combination  with  the  hydrostatic  transmission,  provides 
a  very  smooth  and  easily  controlled  transmission  of  power. 

Figure  4  shows  the  basic  power  unit  from  the  capstan  side.  It  was  originally 
intended  that  the  basic  unit  would  be  tested  with  three  optional  configura¬ 
tions.  One,  a  configuration  using  unmodified  standard  ground  handling  wheels; 
two,  a  configuration  using  ground  handling  wheels  modified  to  provide  additional 
skid  ground  clearance;  and  three,  a  configuration  using  the  capstan  to  drive 
a  belt  track.  The  second  configuration  is  shown  in  Figure  4.  Experience 
with  "Robotow"  units  and  initial  testing  with  these  units  indicated  that 
additional  ground  clearance  will  increase  mobility.  The  third  configuration 
was  not  built  and  tested  due  to  the  disestablishment  of  LWL. 

^ f§ure  5  shows  the  basic  unit  assembled  with  a  modified  wheel  set  showing 
the  engagement  of  the  capstan  with  the  wheels. 

Figure  6  shows  a  standard  ground  handling  wheel  unit  in  comparison  with  a 
modified  unit  with  both  units  in  the  lowered  position.  Figure  7  shows  the 
same  two  units  in  the  raised  position.  The  increase  in  skid  ground  clearance 
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Figure  1.  Basic  Power  Unit 
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Figure  2.  Basic  Power  Unit  Mounted  on  Helicopter 
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Figure  3.  Control  Hookup 


Figure  4.  Basic  Power  Unit-Capstans 
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Figure  5.  Assembled  Unit 
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Figure  6.  Ground  Handling  Wheels-Lowered  Position 
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Figure  7.  Ground  Handling  Wheels-Raised  Position 
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of  approximately  three  inches  is  due  to  a  change  in  the  geometry  of  the 
strong-back  portion  of  the  wheel  unit  which  effectively  lowers  the  wheel 
pivot  point.  All  other  components  of  the  wheel  set  are  the  same.  It  would 
be  possible  to  accomplish  this  same  design  change  on  the  standard  unpowered 
ground  handling  wheels  to  improve  off-runway  movement. 
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CONCLUSIONS 


The  design  approach  of  the  Powered  Wheel  Kit  appears  to  offer  a  workable 
means  of  providing  powered  ground  movement  of  helicopters. 

The  Powered  Wheel  Kit  provided  increased  skid  ground  clearance.  Consideration 
should  be  given  to  incorporating  increased  skid  clearance  as  a  design  change 
in  the  standard  unpowered  ground  handling  wheels. 
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APPENDIX 


21  December  1970 

MILITARY  CHARACTERISTICS  FOR  FEASIBILITY  STUDY  FOR 

ROUGH  TERRAIN  GROUND  HANDLING  SYSTEM  FOR  HELICOPTERS 


1.  REQUIREMENT : 

a*  Provide  U.S.  Army  units  with  the  capability  of  pushing 
or  pulling  helicopters  across  rough  terrain  and  maneuvering  them 
rapidly  into  and  out  of  tree  lines  so  that  they  could  be  easily 
concealed  from  aerial  view  and  camouflaged. 

b*  Source  of  Requirement:  USALWL  Briefing  Team  to  USAREUR 
(LTC  Romig  and  Mr.  Shira) ,  4th  Armored  Division,  November  1970. 

2-  OPERATIONAL  &  ORGANIZATIONAL  CONCEPTS : 

a*  Operational  Concept:  Aviation  units  would  use  this  item 
as  part  of  their  ground  support  equipment.  It  would  be  transported 
to  the  site  either  by  vehicle  or  by  aircraft. 

b*  Organizational  Concept:  It  is  envisioned  that  this  item  would 
be  available  through  normal  supply  channels  for  the  class  of  supply 
and  would  be  issued  on  a  basis  of  one  per  certain  number  of  aircraft 
or  size  of  unit. 

3.  JUSTIFICATION  &  PRIORITY: 

a‘  Reason  for  the  Requirement:  The  Ground  Handling  Kit  currently 
used  consists  of  wheels  which  raise  the  skids.  The  system  can  only  be 
used  with  difficulty  on  rough  terrain  since  there  is  very  little  ground 
clearance  and  a  high  ground  pressure.  A  rough  terrain  system  which 
would  permit  rapid  easy  movement  of  helicopters  around  on  rough  terrain 
and  into  and  out  of  tree  lines  does  not  exist. 

b*  Priority  for  Requirement:  Priority  Grouping  III. 

4. .  CHARACTERISTICS  : 


a.  Performance  Characteristics: 


.  (1)  (Essential)  The  device  should  be  rugged  and  capable  of  moving 
a  helicopter  safely  over  rough  terrain  to  include  vet  and  dry  plowed 
ground  and  grass  grown  areas  (’minimum  cone  index  40'1  and  to  negotiate 


disturbing  the  soil. 


MC'S  FOR  FEASIBILITY  STUDY  FOR  ROUGH  TERRAIN  21  December  1970 

GROUND  HANDLING  SYSTEM  FOR  HELICOPTERS 

4.  CHARACTERISTICS :  (Cont'd) 

(2)  Number  of  major  components:  (Desired)  1. 

(3)  Maximum  weight:  (Essential)  Must  be  capable  of  being  loaded/off 
loaded  from  a  vehicle  by  two  to  four  men  by  manpower  alone. 

(4)  Maximum  Size/Transportability:  (Essential)  Must  require  a 
minimum  of  space  to  transport/store  and  be  transportable  on  a  3/4 
ton  truck  and  a  UH-1  helicopter  as  an  interior  and  exterior  load. 

(Desired)  Items  should  have  the  capability  of  being  nested  or  stacked 
when  more  than  one  is  transported  at  a  time. 

(5)  Environmental  Requirement:  (Essential)  Climatic  Categories 
2  thru  7  (AR  70-38). 

(6)  Paradrop:  (Desired)  Yes. 

(7)  Maximum  Assemble/Disassemble  Time: 

(a)  Preparation  for  use  from  transported  mode  by  two  men,  (Essential) 
15  minutes. 


(b)  Loading/Unloading  helicopter  by  two  men,  (Essential)  1  minute; 
(Desired)  %  minute. 

(8)  Performance  Requirements: 

(a)  (Essential)  Must  be  capable  of  moving  the  following  helicopters: 
UH-lB,  UH-lC,  UH-1D,  UH-lK,  OH-58A,  OH-6,  AH-lG  with  lateral  stability. 

(b)  (Essential)  Require  no  more  than  the  draw-bar  pull  of  a  \ 
ton  vehicle  to  move  a  helicopter  with  it  and  be  capable  of  being  moved 
by  vehicles  up  to  and  including  2%  ton  in  size;  (Desired)  2  men. 

I 

(c)  (Essential)  Not  place  side  loads  on  the  skids  of  the  helicopters 
being  moved. 

(d)  (Essential)  Must  be  capable  of  being  maneuvered  while  being 
moved  in  order  to  guide  the  helicopter  between  trees  and  around  obstacles. 
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or  no  maintenance , 


c*  Human  Engineering  Characteristics:  (Essential)  Require  no 

special  training  and  oe  safe  in  operation  in  accordance  with  AR  602-1, 
dtd  4  March  1968  and  AR  385-16,  dtd  11  February  1967. 
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MC'S  FOR  FEASIBILITY  STUDY  FOR  ROUGH  TERRAIN  21  December  1970 
GROUND  HANDLING  SYSTEM  FOR  HELICOPTERS 

A.  CHARACTERISTICS :  (Cont'd) 

d.  Priority  of  Characteristics:  Performance,  size,  weight. 

5.  PERSONNEL  CONSIDERATIONS :  Introduction  of  this  item  into  the  Army 
inventory  will  require  no  additional  spaces  in  TO&E  of  tactical  units. 
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